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(57) Abstract: Provided is an exposure apparatus for exposing a substrate by irradiating exposure light on the substrate through a 
projection optical system and liquid, where the exposure apparatus has a detection device for detecting whether or not the liquid is 
present on an object placed below the forward end of the projection optical system. Also provided is a detection device having an 
emission section for emitting detection light to a liquid immersion region formed between a projection optical system and an object 
placed on the image surface side of the system and having a light reception section placed at a predetermined position relative to the 
detection light, and obtaining at least either the size or shape of the liquid immersion region based on the result of light reception by 
the light reception section. The detection devices detect whether or not liquid is present on an object placed below the forward end of 
the projection optical system or detect the shape of liquid and a contact angle, and based on the result detected, optimum treatment 
is performed to maintain high exposure accuracy and measurement accuracy. 
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#&BTIi*t?fcSo ^f»f£P12A, l2B©-?rtb j etLd^S*EP_h^^$tbS 

$|J«16A N 16Bm«tt}^BSrj^0JW5r^T?&So 
[0050] ^{*ISI^f|521(D^{*0^tt^«$lJ^SSCONT^j:i9$lJ^§tLS o mW&UC 

ONTtt^#|iIi|xlfl$2i %M 

?<D±33\zWLtfb*ltdl&ftmU R 22A, 22Bfrbm&£tltc&mP-t<Vj$fcLQte, 
ffi®mi8MW70<DmUffi&. ^t^[H]ilXW23A, 23B^LT^Hmx^21^[El 

[0051] ^w^^^v^t, #t^i3A, i3Bm^(Dmi^w^niKmm^n 
x^ztK w&w<Dmmf£^tcmfcmffimi%mm^xfe2^mtf, 

1 3A N 1 3B(D^^^^MfBiim»M^f#^^ 1 1 <DZtl?tlfofflgtrZ>£.5 fcb 
Tfc«fcV\ [UIIXW23A, 23Bfi, locD^f*[Ul|XfP21 «^£tVCl 0 

u^(Dm\m^tm^mxn2im%m(^x\^2-Dnm, 0HXW23A, 23b© 

[0052] ^^^^PL0^^^2(D^f^MS2A > &tmi&7&£lf&*t70<E>Tffi (*£ 

2Rxi^mmm^70(Dmwmmm^nvxmm^m^m^nxm, ^©w 

^®^ctoT^^^2^^^J^lH3W70(D^#:^Mffi^5|l^ttt^oTV>5 
o tfttiii, S«^-^PST^^tLfcS«P^^m^®(^®)t^-fR]-r5 
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m-f^m^m^v\^ \ &sv^3\ m § f , ai o , sio tek*<DmMmtw&m§5M 

2 2 3 2 

[oo53] m^^U70(DTm(m&pimi^<m)70Amm^tsMxm, yt^m^-2 

m%p mm^—^psT) ±Kmmm^wmn^AR2&j&j$-t&tchb(D 

tbx\r ^mmzmm -r^thx^^mm mrnxm^tcnm^thtc m <r> 
xwrm^nzm^m^x, ^nb(DXMt<Dnm^&mm\^x^xmzwz<D~m 

[oo54] mtamuQon, &&yt^PL(Dftm^&vhT^mn&nt'Mmp±fo^^ 

*JpsT±.\zmWLQft^tt^fr%Wi\tiir%h<DX-fo^x, ^m^La^r 

Mm-rzMmmit, ^yt^aKMvxmm^m^mm^ntc^ytm2b^m^ 
tv>5o ^mMj&Mfcm^x, Mm%Q\teM^7&3<Dmfei±u\^Witfhtixi$ 

7tLa« N SgP^S&^rcDffigP^ffi^tS^®— TfcSStg^— v?PSTO±ffi 

43bm^ftKMM£tiz>£5Kms£t5nx\s^ 0 mmmi^hMm^ntmmyt 

Late, ^^^^PL(D^ra^HttbtL/t5t^ll^-2<Z)T^^iiii-rS 0 

[0055] m2nmKP^wvx^mnm^m^—iypsT^±^>h^tc^mmx^> 

•So 

02^*31 ^T, ¥MM?f^C9SIS^--v ? PSTcDSV^^[i:^20(D^fP^# 
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[0056] ^mmm60(D^ib, mta^a^Mtn-r^Mtami^ xis^— -^psm^j-L 

[0057] ^PSTOfSi^^^gP^liaifBl^^tbT^t), ^©MlflSl^SffiPSr 

i%w~rz>mm*/^PH&mm£nx\,^ 0 mm^—^psT<D^m^n^<D± 

ffi43«, Ste^/^PH^^$^cS^P^Si«^IHCffi$(ffi— ) ^f^^^tL 

\^xmmffimAR2%&mzMj$-i-z>z.b&x%z> 0 

[0058] ^MfL^C^Tte, ^OiTtLatt, &|^^PLcD5fcffi^cD^^2©T 
MoT, -^CO^^^mPLcD^^ARl, ^^ff^ELO^i^il 

s^PST)i:<DWSrjiig-t-5J;5^^^tfCV>5 0 ^ffiftLatelgftft 

, mwmm&TfmmxT—i?psT<D±^43tmg¥ftfcmM£nz>o 

[0059] K^^— ^PST(DJi®43f«^b^Ji^tLTll«^^'bTV^o _h® 

43©IWbMtbtf±, M^^V^I^^TOTOfcSV ^ttT^y/^^^IW^ 

mm^—^psT^itxn—^m^^vmy^t^^>(^y^mm 

■^PSTO_bffi^^RTtl^iSae-rs<J:5^UT 1 fe)J;v> 0 ^HW^^*5V^Tfi, _b 
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[0061] mfc&ffin 12A, Xffctf fa (^S^fR]) tlU Sf^^PLcD&f^fl 

^ARl^A/fc^liJ^^n^tLra^fetLTV^o P12A 

xm) mfow&a i2Bi-±mjfM (+xd i^it^ntv^ os^ac 

Tl^^^ARl^tp«t5^^>i^M^I9:tte>tL-CV^ 0 ^f*#t^P12A N 12B(D 

^rti^tm, Yi^i^ ti^^ffil^^ t (flit) cD^y^h^f^^tLT 

V^ 0 ^rbT, »f«P12A, 12B(DYW^fR]^*5tt§S$f^>^<^^IR^ 
ARl(Z)Y$i^[^^fett5^$J; 1 9*<*oTV^o f£#ffc#&ni2A, 12Btt, ^< 
^^«ARl^rHtpJ:5^^tt^TV^5 0 Wfcfc&mmiote^ mt£fc&ni2 

A N 1 2B^LT^^AR1 © MftlJT«£LQ£^ B#^#t|#^Tf £T&3 0 
[0062] ^HIUXR 22A, 22Btt N W.W-Wi^mMlO(DmWWiu R 12A, 12B<t«9lS^ 

u ^Byt^PL(o^mmmARi^mAytmmco^n^niz.mnhthx^^ 0 n- 

^#:[IUKP22A«, ^^J$^#70cDT®70Ac7)5^ 1£J^HJ&AR1 
^bT^fcff [Rj-^f#J (-X#J) ^Jt^tL, M^HI^ P 22Bfif«#J (+X#J) 
ttt^TV^o WW0HXR22A, 22BcD^tvetU3:, Ytt^f^^MTO¥ffiia»& 
3?^(RTO WyWl«^tV^ 0 ^f*»R22A, 22B«, 
^PLcD^f^J^ARl, Sm«I^P12A, 12B^Htfi5ra^£>^TV^ 0 
[0063] ^LT, ^f*LQ^S^f c $^d^m^AR2«, Si^Jt^ARl Sr^tf £5 (-11 
^Jfc20(D^#:IUiDl R 22A, 22BXm^th±.^i&ftXhoXK^&mP-k<D— 

izmmmzfimztiZe ^»^ar2{^>^<^s^«ari^otv^ 
tuf^c ! &'Vuk2<><Dmfcmto.o22A, 22Bxm^ntcm^^i^wmMm^ 



WO 2005/076321 



18 



PCT/JP2005/001225 



&£>&<-Ofe«fcV\, 

[0064] mfcWfc P 12«Kf^^ARl©M#J^^:tL^ntlo-f •o^Jtbtl/TV > 

fe[lIiDlR22C0^IJ5/bi|iS^»|IIC-efeoT^j:V^U 0iRP22cD^lJ5/hi|iM^> 
[0065] mmxT—i/PST±fcm SfePCD«iJcom ^it^H, i?W30 

L^^LtSfe^f- -^PST_hcD^2p^— ^MFM^ttii-^o 
[0066] K^^— v^PSTii»5^, ^PCD^IlJ^>Bff^et-«> f+SiJffl-fe^f-^ 

bT{^^f»^BS57-117238^#^^^^TV^J:5^m^7-fe^400 

±|g401(Z)_b®401Attf5CT±a®^oT*5 l 9, ffiSPjtffi, RTfi&tifrT*— ?P 
ST(D±.m43tm$mzm£(,~m— ) l-l£ttk*l,TV^ 0 _US401<Z>_L®401A^«, 
5fe^iiilBTti/=etV7}>— /^470^ftfetLTV^ o _Lffi401A©5"^ tV*^ /V 
^470^^«^nA^^(Djg^;tt^4-e«^^TV^ o 

[0067] ^/c N ^pst_L<£>5^ StePCD«iJcoBf^iS^f^> MUfflir^i 
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So ±m501<D±W501Atem£¥iBMbts:^xm, StRP*®, RXfim&frT'- 
v ? PST<D_hS43^«^|HCi^$(ffi— )^m*ftbfcXV^ 0 _U£501(D_Lffi501A^ 

^mm^m^v^h^>570^mnhnx^^ o ±®5oiA(D5^,^y^h^57 

[0068] ^/c, ^ig^-^fifoS^, Sl^^— ^PSTi^^ M^LfWM¥l 1-16816-^- 

*-fe^<D_h^CD_hffi^SKP^ffi^S^^— t?PST<£>_Lffi43^t£|llCiiJ&( 
®— ) ^ttbtl/rwSo 
[0069] rcDj:5i-> v ? PSTC9±®43(^, SM3#300, i?>^40(X 500^ 

feT^^IHCiS^ (®— )T\ MHM^LTl^o $^^^IiJ^45(Z)_bffitS^ 
X— v ? PSTO_hB43i^^|^ICift$ (®— ) Xm, &Wl^i45<D±m%.T$RM^h 
mWtm:^X\ ^ 0 ^tLtJ;"9M*^AR2Sr^b7h^«i-ecDS«^-^ ; PS 
T(D^Wi%W^^<-r^t^X^m^X^<, S?Pf|3M300^-fe^400, 50 
0± N fc5VMi^Itl^45C0_hffi^SltS^^^M^bf'^br^, ^<£>tt#Lfc 

[0070] ^LT, S2pf|5#300, S.t^_h«401, 501&m»^^— ^PST^MLTlft* 
[0071] 03f^ffiS*6O^^LQ^mbTV^^W— M^i-#JSIll"efe5o 03 

, ^^tQ2(D^^mm^^^X, S«PiiX«S^^— v^PSTJi^M^LQ^ 
[0072] ^^Q\t^nS2bUn^Xm, ltffi^61/0^lt(±l$^/c^m»a«S 
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[0073] £/c, ^ffl^»60<DMW^La^S^^— v ? PSTt^@^f^J^^»lb/£^^ > 4$ 
W^La^r^lt-r^^^it), S«P^tfS«^-v ? PST_bcDj;b^WJ£V^J^ 

[0074] Kfcs S^P_bXttS^X— ^PST_b(^#:LQ^gH*^n"rv^(fe5VM±^ 

^ffiftLa^tt-TSr^J;^ S*P_hXf*S^X-^PST_h^ 

[0075] IH3^*5V>T«, JWtti^61&tJ^^62cD^^L£\ XSfcfrftfcBIU 

M^-^PST^^dWliJ»^^tL^SEe^Tfc^,l^m^6lJ:^^ffi^ 
La£rtf ffiboo, Kfe^— VPST&Y$&j?falZ.mW]-t%^bX\ S«PX«Mi 
^PSTJi^^(t^#:LQ^Ytt^r^^M«^e^ffi^-S«^TfoS^ 
, ttm§P61^^^62(D^-?f^, Yi^^ltSL, Sfe^—^PST^ 
AyfcWM^^^^^bSaSL, ^(DltW^ei^^ffi^La^WUoo, «^ 
•7"— ^PSTSrX#^fBjt^l!j-t-Sr^T?, SI5PXttS«^— ^PST_L^*d^6 
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[0076] S3^*3V>Ttt, &ttimM60<DMmU61b&ytn62kfettfaL.XmU£tl 

ytha(Dtft^mmf^mmfutvx(D^nu63, 64%nnxh^\ ^-r 
mm^si^mM^^t^x^^mmmo^mm^^uuRx^^<Dmn^m 

[0078] _h3z6b/cf#j5fe^*3V^T«, tffilfeoo^ffi^Lad^LtiSPS^SS 

^^^iim(7)^m7tLa^iti±s-rs^i*fffi^6ixt N mu^— ^sto-yah 
\zmw&n, MiMmmixti^Mmztitc&mftLaiztt^xmm&mzmnzn 

<Z)^WftLa<Srttffi-r5^2|tfflg|$61Y^ »b^— v>PSTO +X#J^IEg£tb 
||2|tm^61Y*^ltW^tL^ffl3tLa^bTBIf^»^BH«^n^2^^ 
f|362Yt»^TV^ 0 HlS7fefR62Xtt, 01ltt±i^61XJ;^lt{±i^^5»»^ 

m^aKMf^vtcmwc(D^m^^xm, mmt^ $^2^m2Y\^ m2 

ttm^61Yj;^|^m^tL5ltm(D^m5tLa^^bfcmm©S^^^WbT^ 
[0080] ^lttmS361Xj;i9ttm$tx/c^m7tLa, S.^2|tWlfB61Yit)ltm$tt^:tfttii 
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[0081] rr-?in5^-rj;5^ miMtti^6ixfrhM&£nfcm^m&ftLa(D?ib!& 

±ttfLQ^fc5^ v Ji2S^|fl$62Y(D»»^|^CD5^ ^(D^M^La 
y^*fJS"t-SS3fe3d^t?S3fe$tb53fcJI^{ST-t-So H2S^gl$62X, 62Y(D 

2X, 62Y^rtL^ s tL(D^^^:^S<5V^ > ^f*LQ<Z)fiS^^ffi^Laxt^ffi^L 
ay^(D^^#3£Tfc5r^^#Si-5r^75ST^6 0 tfeffl^Lax, Lay^S^ 

NTH, l&fflftLax, Lay^^;Ufcg:^0^CD{i«'IW#^S^V^T, l«PXtt 

[0082] ^/cH6^^i-j;5^, ^ms©60H, Mm&Gifrb&fk&m&^ti^tifotfim 

W^Lal^J^i-^g^62cDS^*^^«^ai7feLal^gij^U^V\ &5V^2 
gfti!f^?g}fc£;ft5}fc;fi:;aM£~Pr5o — ^> a^O— ^<Z)f£ft^La2«M*LQ 

[0084] ^*3|H6^-r^^joV>TH, ^tiiS»60f»#:LQ^^bTX#^fR]J;i9^W 
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irzz.kfc&y, mfoLQ(Dxm^i%fc&tftt%£%^fr&^b&-e%z> 0 not, xy^p 
[0085] t^m6^mmvxmmvtcmxn, Mtau6im%^wtn^a^—^vxmM 

[0086] IH6^#^br|ftPJU7!:M-e^, ltl±i^61f«^A//J:^t±i^La^ltb 

[0087] m^, ±^f'ms^^i-^mytmm^x^m^^x-^^M<D^—>^mRp 

SS^gP^S^T 1 — ^PSTJZISRA (n— K) StLS OtV^SI) „ 
ST^^7t^^PL^xfbTlWc{ig^^^^^TV^n-Hi«^#tt-r5 0 

[0088] sw^s^^— -^psT^n— K£ttfc^ iiPt^tsr^^yhMist; 
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v4^h^i^x^myt^PL^i.xmmm^3oo\zm^thx^^mm^ 
mmm x^^—^^m^^o ^^r^^h^m^xmrnumoo 

±(D^m^— $(J««CONT« N Sf^^PL«?pgfl 

[0089] Sfv-^MFMOiffi^HTLfct, $U^P^-gCONT«, M*0Jl3lMi2Ofc 
W3OO(D±ffi3OlAii^JF^^^«Slgl^AR2(D^#:LQ?r0i|X-r?> o 

[0090] ^p^MbTfi^^M»)t^-r§^^tt N m^~£mw±.<vmytM^mmx 

^ir^O^^vr— ^PSTOfigtf^-hfB^— ^^fVft&TJ^ST^f^h^ 

^-^m(D^Bi±ut^(Diy3^hmmt^m^^^t^x^^ a 

[0091] l£/c, ff-«S^^V>T«, $lJ^P^SCONT«, mtf&f^^PL^SA^ 

20^f$ot, ^#:LQ(7)^S.U«|lIit5lSr=fTV\ lS^3t^^PLO^«g$P©^^^ 
2^_b«40KD_bffi401A±t(D^^^#:LQcD^g^^AR2^J^-t-5 o ^LT, 
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[0092] |)t)tEL©IS^f©tl±l^Ttfci, »Pl£gCONm, Ift0«i2 

[0093] ^fc, $iJ#P^gCONT« N ^^^mPLt^^^f+SiJir^SOO^Ji^SOlt^ 
^ft^fc^fi^ ^#:#t|^tf 10^m^f*[l]Ij3lM20^oT, M*LQ(D#t 

±^^P^^^f*LQ(D^gM^AR2^j5fei-6o ^rbT, ffflJ^SfiCONTO, 
^^IL^R^EL^ttffiU Si^^PL^WLQ^^bT, ^^ftM'J 

5<fc5^ ^^:^PL(D^Jt#tt§r5gSMiE-r§ 0 
[0094] ^W&tHiJjWTUfr^ «PSiecONT«, ^mM*20fc5VMi^IlI 
iRM20^ttSiJ^^^^^m^^»[l]Wf#^f£oT, 

OOii^5OlOcDjiffi5OlAii^j^^^«SM^AR2cD^f*LQ?r0iKt-5o 
[0095] iRMUfcU 0J«lSeCONTfi, K^^^^PLirJix&bfc^S-fe^f- (4^0^) t<D 

«HMlE-r6o ^bT, mSir^^o/cf+rliJ^S^^Tbfc^, 0J#$|*CO 

[0096] JifES^#300^Mi^^-b^400, fc5V^£fW^ff&!|i?>iJ-50 

0^re^-b^^f£o/c^#:LQ^bfcff+S'JM®^^Tb, ^LQ^^^^^c 

oT, _hfS_b®301A N 401A, 501A/^^^t?S^X— v^PSTJi^^f^LQ^ 
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[0097] mm^tt300(D±.^301A±.(DmfcLQ%m®LVtcm. fljIJfP^gCONT 

^SCONTO, ^m^g60(D^ai^^^V^T N ?${£0Mf#2OcDilj^£ 

^^to^T, STOW300_h^tpS«^~v > PST_ht^^:LQ^a©-r5^ 

[0098] ^fc, S2pgP#300O_b®301A_b^|^#:LQ©^MIM^AR2^J^Lfci:#, ^ 
fP^mcONTO, ^t±i^tt60^o-C, ^TO#300_h(^Px.T, W&L^T— v>P 

[0099] _LkSW-cJ;5^ ^WS«60«, £*£^-^PST(S^Mf300) 

i^#:IelWtt2OO^#:0iR P 22^^iS^^^Lfc^^ft:lHlit5lttlf^^5 
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fc<fcv\ 

[0100] ^fc, _Li£Ufc«fc5fc, ^(±S^g60«, M^x-^PST(K^#300) 

[0101] l£/c, ^m^S60(D^ffi^^S^V S^Pf |3W300_L (SS^f- v>PST_L 

[0102] &ft, mmuu3oo(D±m3oiA±Km^Q(Dmuw^AK2^f^vti^mx 
mmm6o^m^^pi^(D^m^2t±m3oiAt(DmK^mytLei^mMir^ 

o rtU^, Sf^^^PL(D^^^-2iS^W300(D_b®301A^(Z)^^^ 
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[0103] mmm^oo(D±M^oiA±.\z.m^^m\^Q(Dmm%nLAK2(Dmn 

[0104] U±<o&5l^ tfeW^1g60©tfem#§m^3S<3v>T, ^#W^#*io^?j£#|ilJ|x 
[0105] ^3b\ ^WS^60fU;5^tBi{ifm. S2PW300^o^ff?|iJ^Jao#^ff 

So 

[0106] &3orr-Cte, S2p§B#300(D±ffi301A±^^f*LQ©M?lM^fP^bTf+ 
$J#yS£ffV\ MWKX^To/cf^ ^m^«60^oTffj|E_b®301A^tf 

•^T(7)±.®4OlA_b(D^^LQ^0iRbfc^ J ^ > ^#f+PJi?>^^500(Diite501 
(D_b®501A_b^^#:LQc7)^MII^JF^U'rffa!J^ab, ^r<Diiffi501AiicD 
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X%Z 0 ^TOt, $iJ«»CONTO, ^cD^ffi^g60(Df|^^m^K^V-C 

[0107] Jifar^^^b^a^ffMJMS^^Tb/cfi, »©tgi)tM^tf 5fc#> 

ONTO, ^#t^#10^iElfjUTS+5Pii^M#:LQ^#fc^-r5ir^^, 

[oio8] $ij#p=gffcoNra, mfcmffiMmioiz£%mmp±\ztt^%mfcLQ<DW&tm 
nvx, m^mumm2o\^^mup±(Dmw-'LQ(Dw\u^n\^^. mmp&x 

[0109] ^^AR2^^i-5fcfe^^f*ftl&««10(D^#:tt^ll^^^$tL 
A, 12B7)^«P_b^^^^«#:LQ^, iS^^PLCD3fe^f|3(^:^^ 

2) oT«KS«P£<Dfim-mft^3 £5^«r£^ S^iSARlSr^tpStg 

p_b^-iH3^ mmp£^bts<&^&Bm^ARi£vh±^^mmmmAR2&m 
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RicDxtt^^j (jfes^iRi) mmzmm&fiKMfo&m □ i2A N ^BcD^tvetu^ 

[0110] *HW^tl^^o^5»7tSgEXtt, ^^M^^RP^SrXtt^lRl (^S^fa) 

) & - v( j3 n&&mm)x&W}~rz> 0 -&tt, i«p±iaiii©^^Mii 

[0111] ^*5^W^Ht*5V>T, Sf^«ARl(Z)^S^^f^{l^^KteP^bT^ 
f*LQ^fit|t-r§^, »PSg@CONTtt, f^«10©^t$IJ«16A, 16 

T^ft^t^ ^S^fp]^Mb-C^«ARl©— ^#Jd^#t^-f-§^4(^ 
$!J#P^ecONT«, ^S^fR]tcPLT^^ARlc7)^Btr^^#t^-r6W5z: 

J^gi&ARl ^*fLT-X#J p 1 2A) a>£><E>$£#*£r, +X#J ("T 

[0112] ^lt, s^po^m^^ai&^t, ^m^eeo^sttmftft^^MfTbT 

ft5^^^-e^5 0 0»Rfc£> SteP_b^lS#:LQcD^MWAR2Sf^Lfc^ti-eco 
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[oii3] ^/c, mmp±^M^n^mi^Q(Dmmu^AR2(DmMK^^8i^mMv 
i^^nrmmmmAR2^hm^Q^mm^^(Dmm^cfcm^,mmm 

[0114] ^ffi^*6o^«t5^m«if^(i, ^fep^ss^ffK fe5v^f«^p_h(d 
icmmm^^t^mmmeo^m^xmmvx^h, itr^yb^^ot 

S«Pii<Z)T^^^W-^<Z)^t±i^T5r^-e#6U ^m^«60^oTSB 
^^^PL^feP^^^^^#:LQ»^g^AR2^^^^^$ti,fcd^^ 

[0115] ifiP0$il*^TLfct, ^JfP^ffCONT^, M*0Mlfif2O, fc5V^2 

mi^\Mii^mm2otmmmnhnrcpjf^(Dmitm^mm^i^x > m&p±.^m 
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401, tfMU^T— v 5 PST(D_b®43^a^UTV^wWLQ^, ^f*H]^l 

[0116] SlSP^ffi^tfSlS^— v'PSTi^^f^LQ^SlRL/c^, $iJ«gCONT 

^zbmmzthfct^, mmmmcoNTi^ mwmwmmot^^^x^ mm 

fc£5^#|I]i|X»jf^£ifefc!9Mi-o fc5VM3: N $iJ#PS®CONT«, ^ffiSlg60^J; 
»ft^ffi»lfF^> ^#:0iR«t«2Otj;5^^[m^Itif^^«^fbTff5r^-e# 

UP^^mm^T—iypsT^Kwm^Q^m^^^tD^^mm^ti^o 
^rvtctmmu^mmmmzi:^m^nmmnL-^<x^R\ 

[0117] ^ffl^g60f3u mRP±Xnmm*T—i?PST±\Z^&mfoLQ<DiiLUWm&& 
tb&Zb&X%&(DX\ »P^gCONm, SfjfE^#:LQ(Dfigff $ftf£g<5^Tg 

2^^»^^Ufc^^^[HliRl&^^ff5^^^-e#5 0 rtU-J:^ ^HHDl 
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[0118] ±j£LtcJ;5^ ^l±S^g60tt, StgP^SSrg-tpS^T 1 — ^PST±^& 

[0119] ^m^*60<Z)^Wi^*^S^V>T, StRP^BSr^tP^tR^T 1 — ^PST_h 

[0120] K«P_hS.t>^^^— ^PST_LO^f*LQ?rtlI^b^tt N $(J^^gCONTtt N 
flDt^F^^^KPSrStE^T 1 — ^PSTJ;!9S»W (T^n-K) i"S (^^S6) 0 

S^EPStS^t 1 — ^PST^X^n— Ki"5i:#, »PS©CONTte N ffiS^x 
— ^PST^S^^^^PL^^LTgf^TbfiLg^lS^^tLTV^TVn— Kfigt- 

[0121] ^til, ^WS»60«, StePM^frM^x— v^PS 

T_h^#LQ^Sd^d>Sr^aibTv ^2*, &j£#*£mPL©3fc$^«fct)&T;fr 

WtbtlX^SXJf'fVxT*- ^44©^®^, ^T^<ry^42 > 51, 52, fe5VM3 
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TU^42ifi#(cl^#:LQ^#^ufc#^, ^T^Ty^42cDP^ P42A«{* 

nth, mmmm6o<D&mMi^zmi%x»&zkmmvtcb%, m^mw^wm 

[0122] JifBy^T^-^(^m»?if0^ttCi6^i-§m^Ki£#^^f*LQ^fe 

[0123] M^«^T-<Tyv^42^SS^P42Ai£#«#:LQ^^-5-^^ttib^ 
[0124] X^f-fK^X— v ? 44^^#^bTV^^#:LQ^mi-5^^\ ^jffiSg60 

5fcl/CI><fcv\ 
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[0125] m^tmmp^mmm^^, mm&&3oo j $>±i&4ou 5oi_t«sM 

[0126] ^_hMLfc£5^ ^WSSeo^oTS^^^PLcD^Mi^feT^^IB 

g£tVTV^ffi£P^KIk^— ^PST, fc6V ^3X#^K*^— ^44&^<Z>BJfM#: 
[0127] ftSS, _b^bfc^Jfe^^V^T^, ^W^ff60©ttmfl561^t>^^f|562^, 

m^(4-mmx)mtair^m^t-r^t\^, ^pst_l^#:l 

[0128] ft$b\ ^ffi^La^LT^ BlIM^^^ffl-rS^^T^S^^ Bf »S (J5f5£& 
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xJ^1200nm, ^1450nm N ^1940nm, &t^2950nmG0#^}te£r/BV ^Z.b 

^W^La^#:LQ^mtt$tb^V^^(D^^^62W^^*^0^^^</^ 

[0129] ^fc, ^m^La^LT^^fflV^rt^ig, Mx.««P_b^#*bTV^m 
^ffi^La^EEtf^;^ 

[0130] ^/c, S^y 1 — iSPST<D±m43^m&*^PH<D±mj:bl^m$LQ^Z> 

mi^hQx^bm^fcmwr^^u^^^mmx^^tc^, m^Qtm^^ 
(Dm^\mm-r^b^x^ 0 

[0131] ^^W^feLa^UTJilE^S^i-^^^^ffiV^^, M;tfc£$Jl940nm£> 
a^TTS^ft (2 m m^I^—if )t) ^2950nm(D^^-rS^7 I 6 (3 
Ai m^W— ^) bm^^^tz.2^U^^m^^b\^X^^\ fc5 

^:fzmmyt^mMir^i:o\^X-h^\ 

[0132] Ji^Ufc^W^^^V^Tfi, ^^TtLafi, S«P-^S|g^— v=PST 
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^©rtM^ajg-rSi^f-LTV^o ^f*Wt-«, l&ffiftLate, %f«®J^5. 5 
cos0 = l-(pXgXh 2 )/(2Xa) -■-(lA)(DM#^l9 5 to o 

g:t^MI, -C?fe5o ^»^tsi-*3V>T^f*LQ«7KT^Sfc^, p = 998[ 
kg/m 3 ] N a =73X10" 3 [N/m]^So _h!B (1A) zSSrg^-fS^ 

h = [(2Xa)x(l-cose)/(pXg)] 1/2 -(2A)tf^ 0 ^mm^-\-^ 
t£MWiVk&^X£W, 0=180° (cos6 =-l)b-tZ>h,h=5. 46X10~ 3 [mL 

[0134] mma%, mftkft 6 W:180 o J^/J^lMfi^fo^fc^ jft£h0X[K>5. 5mmJ^Tt 
mWLQ(Dm^^Xm\^~f~fe<D\%bt£Z) 0 ^X\ mVt^MKMVXS. 5mm 
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m^a^mm^mm-r^t^x^ 
[0135] ^lt, m^mmmm(^yy°s2) <om^. ^^^mmmytmmi^T^ 
S4) (Dm^m^ ^m^a^mMvxmupMm^^mu^T— ^pstji®© 

mm^rtcDfg^Mi§-rSJ:9^> M^-^PST^Ztt^faMtJjLT^cDii 

[0136] ft3o, K$h(Dffi(»#:(D^ffi^ti (^M^ 0 )^\ fflV^^LQ(D@^(^Jtt) 
(2A)^J;^£hM:#>, ^rOffi^h^S^V^T, Egg|D^^-rtL«J:v\ 

[0137] »LQ0t^/>^VA^A(^ (D ^^^5/jN^^A) ^©i|$h© 

[0138] ^mmmmmmwmK^^xm,m-r^ 0 ^xr^m^m^x, ±m\.fc 
mmwmtm-xnmm^mf^n^^^xnm-^n^nu ^mm^m 

[0139] mm^mmm^mmmm^-rm^mx^o mm^-r^i^ ^mmue 
ms.^— i?psT(D^mKm-fbtitcmwt:(DMm%$6iA~ 6ih, ^ot^ 

V^6o ^t^tttMeiA— 61H, &TJ^t£^62A— 62Hte^^3^3/£^;:@^ 
[0140] ^W^g60fi, #ttt±ig&61A— 61U(D^tb^fbX^), XY^m^m^ff ft y ~t 

€-wm^6iA-6m(D^^^^ttm$^cii#:^m^Latt, ^p_b« 

^$nfc^^LQ(D^m^AR2©^^^LG^^^LT^tt^tl,5 0 ^UT, 
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§ 0 Mti^ma^ mmmtfbtifcM&miA—6iH.(D?ib, MtumiA, 6ib«x 

<Z)^^§|3LG^^-b-C^(±i7tLa^TOU #tW$B61G, 61Hte, #tfflg|S61C, 61 

[0141] Wt, iS.1t, ltffigP61A % 61B(D^^tl^^ttffi$^c2-0(D^ai^La« > 

fl^AR2^A/WcD^MII^AR2(DM#JO^^^LG^O^tl^tL^^tt 

, ltm^61E, 61FO^r^^^ttm^tlfc2oc7)^t±S^La«, W^W&AR2<D 
ttm^tlfc2o(D^ffi^La«, ^?l^AR2(D|^#JcD^5/^LG3a#^ ; etl ; etl 

[oi42] uwmw.coi<iTte, &MmmiA~6iH£VfemftLa%MmistcW;m-x:\ mk 

[0143] rr-e, S^P±<D^^^AR2^^^<Dfigj::0fM^^(^^^#$^TJ ? ^ 

^)t?^$ttTV^5^#, ^m^La(D5tS§«, ^§M^AR2(Z)^^> ? §PLGJ;'9^ 
, mmi£MAR2<DWifcLQfcmM&th~F , ^#LQ£^£ftl^g}feg|562A~62H 
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[0144] m^mKP&w&myt ^ ^t, m^^sj^^^^pl^s^p^^^ 

o^g&JiJ^^LQ^sgae^nSo ^(o-kJb, ®ittmU60\^ ^%UQ2A— 62H<z> 

gfCONTIi, tfeWSa60©4IW^^S<3V^T, M*^AR2<D^££0rM 

[0145] lt#:»^ai7 I fcLaCD5^^<^2o(D^|±i^La«, M1^AR2<DM#J 

J^AR2^HtfJ;5^»»ttm7tLa(D5tS§^^^$tLTV^(^T^^llS«AR2 

12B^^#t^^^^f^f^fi(D^^tL^S$lJ«16A, 16Bft£<H£oT<B 
BUfciflSlEUfct), feSV^«ifc©?R#:lHlJDlP22A, 22B^b/d-Sf*[lI^S(75^:tx 
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[0146] &&ft^PLtmwt(DmfcmfcLQ<vmmmmAR2%j&j&^fcvtniz 

[0147] ^W^g60^«toT^LQ^^tjyb^lRl^t±iL^:tt, M;if»gB 

[0148] *W^itfcV^, ^m^La^bTBff^ft^^Tt^fflV^r^^j; 

[0149] mio^^pjosuroiisi^^-rftijffiig^ iniite¥®0-^b5o mio&x$ 
m^xn, ttm^6i«Yifi^^t^A/^»^^m^La^xii^f^^fp v oTBSit 
[0150] ^m^@60tt, MmmifrbmmmMAR2(Dmmtim<D^n^nimMvti 

R2cD^£^fe§r^$^5 0 
[0151] g^^62«ftfJ|B^C0^W^La^^U/c1fim^S:^:*^■^#bTV^^ 0 ^jft, 

^^^W^Lal^^«^^^62(Z)^^^^^m^Lal^iij^b^V\ 
^Lal^^b/tS7t^62(7)^^:^cDS^m^, -t£>g}fe^<£>{£g'[t$&£ 
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[0152] ft&7kmi&Mmz.3s^x\'X. &mm&6onmwLQizttvxxw&\%&*)tiimy£ 

[0153] ^LT, Tf?lJ««CONTO, ^W^ff60(D^tii^^£^V^T, ^f«^« 

^ mmnmAR2&pjffe(DX^^Tx&%km&£nfck^, uw^wcoNm 

[0154] ^fC^^m3feLa^r<D)tl^_h{^^LQ^SgE»^tbs $.tMLa^0f^ 

7fe*-eg3tefl362dS:^$^V^^, $iJ#P^ecONT«, g&P_L«fct>$£#:LQ;$S 

[0155] ^ m.mm^AR2(D^\ki)^^n^nx\ ^ g ^^*£<m&5^^ 
M^(«m©M*^p i2A, i2B^hmmmmtcVKm^^mi^m^ 
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[0156] ^Jte^tH^SSV^Ttt, ^WSe60f«M^AR2C05^K3 I fc7feELCO^ 

[0157] ft 33, *HJfe^flg^*5V^Tf*, ttm§|561ttltMA,^t±i^La?f^bTV^ 

[0158] l£/c, V-h^^^fi^lt^irbTfi, ^>ft<^«MIS^AR2(D g 

^#^-Cfe5#^^f*. ^3feSP62iitfta3tLa2S:^3fei-5ri:jaS"e#S 0 
[0159] ft:Jb\ ^M^^t^-Cfe, ^W^La^LTBf^flr^^SrfflV^r^^j; 

^LQ©^ilOtftt±i)|tSS:lRl±i-Sr.i:dS"e#5 0 
[0160] ft*5 N ^bfc^m^^&l^TO, »©^W3tLa^k¥;^-M^lf> 

tzmwLQ&EMZtix^ ^—^x\ mm^^p'L(D^m^-2(Dmi^mnm2A 

2A^mmm*70(DTm70Ai^mvfcm*&wmT-&~thx%& 0 
[oi6i] t^x\ ±7&vtc&mMKmKm^xn, mmytLai-imm^— ^pstjl®£ 
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[oi62] mi2temmxT—i?psT±fcte&ztitcwmi<DftMizmn£ti^ 

5« N mm^—^psr±{^^n, m^/^pmrnm^nx^^m^i^n 

[0163] ^^/W^PH^Ji®(^^ffi)PHa^tfIia^l^rt#J(^#:LQ^#^b?feV> 

mm^M^xmmvtc^tii^La<DRmmim^<D^mx^mmm65K 

•fc&mytL&fc. mfcLQxmih^^Mznzfctb, ^<D^.myt^ mmmm 
<D^mx^h^^^mx^mmm65K^^n^ 0 $nnmm5i^ 
^ymmzm^vx, mm^m^^LQ^m^m^mm-r^t^x^ 

o 

[0164] ^jte^flg^*3v^-ct, mi (mmxT—i?psT±m) fc&myeui&m&i 
r^Bitg-efesu ss^x-^psra^fii^La^^^^^ijjLoo^m-r^ 
\,^mztetf&mm^Q<D#m%&m~rz>^kftx%Z) 0 

[0165] ^(D#-^^*dV>T%, &&ftLakVXm^giM<D^y£&m^^kK£V) s 

mfoLQ<D&mffim%\*i±-rz^b&x%z> 0 
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[0166] te&m^tvxi^ si^/^PH^iBff-rsnfl^^ttPSfe^-r, mm^—^ps 

[0167] t^X\ ^ffigg65«, M^K^rtfiiJcoSt^/^PHJi^^LQ^^^^ 

[0168] -T&fc)^ t^m^M65^J;oTS»/^PH_h«f*LQ^^-^^t±ib/c 

^OSK^/^PH_b(7)^#:LQ^lHliR-r5 0 HI13A^^«#:^^25«, ^ 
W-LQZm. 51 UliR-rS^^I/X/V^UTV >6 0 ^3l/X/W3:£*£4v^PH<D_L;^ 
<fc!9^i£U S»/^PH_b(D^#:LQ^lEliUl-rS 0 ^jb\ f£ft:B&itf&#£25£bT 

PH±c»#:LQ£0l&UcfJL g|13B^i-j;5^ n-^gf80iaoTSftP 

pcDiiLm-rn^i^m^u ^nKx^xm^mm^mmm^m^-r^nmm^ 
feSo tut, mm^^putm^m.m^^xmmp^w-r^mm(Dm^ m^m 

mcmmp%mm~rz>mz > mm^^pu±^mm^Q<DmM^mmm6 

tx\ mM^/u^puKmmp^mmi^fct^(Dmm^^piiKM^x&mp^%M 

[0170] ^W^«65^J;5S»^PH_hfc*D^6^LQ(D^WKjf^fi, jfcg 

myt^m^.tc.mmp^mm^^pm>hmm cr^n— k) o^07^#^ 
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[0171] &:j8 N ^0i^g65« N QnaJ©I^M^ttS^^Q©^r^lS:^tiii-Sffi^, sis 

[0172] ft:j8, mi4^-rj;5^> W&ibJl'#m&W&fr ! r*- v^PSTO^tV— b§p#43(^ 

PHL^Iot, S^K/^/^PH(Z)_b®PHa^S«^— v ; PSTO_b®43i^r^{^® 
— tdLT, ^ffi^La^rSte^/^PHCO_bffiPHa^.U?S^^— v ? PSTO_b®43 

[0173] BH5«^0JOSiJO|l5i^^-riE|-efc§ o HI15^*3V^"C, XtS*^— v>PS 

— ^PST©5*>SK^/^PH^^©tfcM, ^f*^^tt_bM43^1^^fe^TV^o 
[0174] 4fc£iJ3£e66t2, ^3t^^PL©{t®ftlJ(^^LQ^Wcib7c^^-e(DK3feItl^ 

^— ^-^) tfS^^Wfl^tfS^CStfS, ^W^*66^^^2^#:L 
[0175] ft 33, ^WS«66^J;oT^*^2^#:LQ^^#b-CV^r^^mbfc<J;# 
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^(D^B^t^P'Lt^m^T— iSPST<D±.m43b<DmfcWlfcLQ : &W^'fZ>^t 

$Wf&£thZ>^&*m±x%z> 0 
[0176] my£fcmffify<DmMP%mm^—i?psTti>bTisv—v~r%t%, mmpnm^ 

pst) KMvx±n-^n, m%p<Dmmtmk*^PH(Di%mmpHaki)mn& 0 

^LQ^iam^^oTS^pofigT^eri-^^o^^^im^-et, tvp 
[0177] ^fc, *«pcDsffi^#*bfd-g#;^^m§ti.fc^^«, ^©ifporyn- 

[0178] MP(Ds®^fw#*bTv^5^^^(7)ttmtt^ mm^—^psT^ 

ft5i5^bTbJ:v\ ^LT, mUPM^m^HM^m^tifcb^a^ Wife 
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[0179] mi7fe^^m<Dm<DmMi&i& : &^-f'£4$Lm, misAnmn^^iiA^j^^hn, 
tdRmrn, mi8Btemi7<DB-B'&&wrmmx*hz>o mi7Rzfmi8A, isb^ 

WC, f£ffl=gg60tt, S^^— > ? PSTO_h®43^>SfbTZtt^fRl^mi&M^f 

[0180] ttm§l561K^g^62K«, M^«V-r^^3^@^tLT^"9, ttffig|S61K 

tn- Ki"Sn— Kfig-^T^n— Ki~5T^n— Kf£gifi#> fc5lM£n— K#B£ 

[0181] IEl6^^^#SSUT|^0^b^W^(-*3V^T«, 7j<«ffa (XY^fRl) « l» 
Ay^0i7tLa^BS*f-r5^^^j;oT, ^LQOtX^ fa fc&ttS^^^S: 

W-imW)BQ(DM^^^t^X^ 0 
[0182] f&JfP^gCONm, ^ffigg60^oT_hffi43_h^*5^S^ft:LQ(Df^$h^ 

*\^xmwLQ(D^h&m^tM, _btE(iA)^^^s^v^T, mmn e % 
nm-r^t&x^Zv 

[0183] B117^-r«^li^*5^T», ^ffi^La«Y#^[^^t5^tf ^IM 

5^[^-efe6x#^r^^#»]Loo^ffi^La^it-r6r^^s-e^5 o »piggco 
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o 

[0184] k^X\ WfcXSr*- v ? PSTcD_bffi43(^^:^PL(DTffi2A^fn]-r5#jft: 

mvwhmmm^^m^h^m^^p^tmmpmmtcomim^nfm 

l^i$AR2&&fflZ.mW1rZ>Z.k&-T?%Z>o 1^33 fc, #±®301A, 401A, 501A 

ft »®^tT5^^#x.btLS^^ _h®301A, 401A, 501A«rjR?fct££i-5r£-C 
, ^tHg^AR2^S0^li^-r§r^^S^§ o 
[0185] X?pg|$#300<D_L®301A^K _U£401 % 501 CD Jiffi401A N 501Aftif 

<Dmmm^ik^^mmk^-t^)o -tzt, mm^Q^u^— ^pst 

[0186] »P^gCONTO, tfetiiSS60S^oT, _hfSK2p^300(D_bB301 



WO 2005/076321 50 PCT/JP2005/001225 

[oi87] m&frT*- i?psTfcMvx^m^mzmu£ftx^^mm^tt3oo(Dii 
m3oiAKn-rz>mwLQ(Dmmft o ^aufc^t, mmnmw.urx^m^ 
iat^ ^(Dmm^U3oon, -t^mm'\^^vx\^\(D(mf^)&m^U3oo 

[0188] mm^, _b^40lCO_bffi401A^_h^501(D_hffi501A^*J-r»#:LQ<Z)^M 

[0189] feSl^i, ±B43^^~f~5^#:LQ©^^ 0 SrtfcffiU ^^tH^tt^ftfe^ 
9 (CS<5V^T, S^t 1 — v ; PST©5^-h®43^W-rS7V— bOT43P^^-f" 

[0190] Sfc, ffliilCONTIi, tfcffiSS60«H£o"T\ M^X— v^PSTii^^tl 

[0191] &3b\ ±ffi43#^^5r«f*LQ(7)^M^ 0 S:tfem-rS8S^tt, 

»f 10^M*f**^P 12j;^±®43±^>ft(DM*a«)^fft^b, -£tf)_L®43 

6<£5^ ^PST^ftbT^«J;v^ 0 
[0192] ^/c N S^P^ffi^_hffi301A, 401A N 501A£ra tfS^^— ^PST_LffiriS+ 
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-rz>z.b&x%% 0 wx.ii $ij#^ecoNT«, mm^titcmmn e ^s^v-c m 

[0193] fcSV^S, fHUfPSBCONTte, WlfttSthfcmf&ft 9 ^S^VT, S^PSr^ttL 
^^^^03t-rS^#O, MP (Mi^^PST) <Z>Mj3M£r«-r3-i:t 

[0195] ^^mmnmK^^xh, ^m^atvxm^^^t/t^m^^tK^ 

^ ±m<DmmmmKm^x, ^mmmeobvx, mmMw^mm-r^thx 

-cv ^mw-^mm^m-Mj ^mm-r^bx^ 0 
[0196] ^tc^mmn, ^/NiofMiii^ij* ^^bTXY^^^^^^^uj rt 

—*sm<DUftW.U\z.hmmx*%Z> 0 ^^r^^SwDtltii, M*J#RfM¥i 

0-163099-^-^ ^#|fl¥l0-214783-^-(>Pj-J^^H#f^6, 341, 007, 6, 400, 4 
41, 6, 549, 269$: tF6, 590,634) N #^2000-505958-^ (*j-J^^S#W : 5, 9 
69, 44l)fe5W«H#fF6, 208, 407^M^tbT*3l9, ^15^^11^^ 
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[0197] mi9ny4>xT—i?mmytmm<vM^mf&%^¥wm-v&z> 0 y^^r— 

STl, PST2S:#^.TV>S 0 ^y^f-^Ii)t£tii, Sl^x— ; ^3^ST1^ 
[0198] -^SJI^Sfll^S^W^l&f^tbTf*, Milfl^f- 

>3^ST2^*5V^T, ^lS^^—^PSTlJiCO^^PCO^^^t^f+^JM 

js^t^So ^lt, ^n^n<DWW:tmT-r z>t, m^mR^v— ^psT2^t+ 

^T 1 —- >3^ST1{J1^»jU ^it«^2S«^— > ? PST2^*5V ^Tffrl'J^^m 
MSasfrfc^ UlS^x— ^PSTlio^P^LTB^SW^So 
[0199] 8^T w -v'3i / STl \Z.$d\ ^XWryfcf&M&lt&Z-^ WM'ltWk^T— ->3>-ST2K& 

— mgST3*T?^»ji-5 0 ^LT, 019^-rj;5^ StgP-h^Stg^x— i^P 
$!JtPSeCONT« N v'PST^T^n— KfigST3^ 

W^ei^^^m^La^ltffl-rSo &*3, «^-^PST^-_B.^itbfc^fi|T\ 
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